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ABSTRACT 
This bachelor thesis deals with possible use of videogames and gaming-related 
technology in medical training and healthcare. General public often consider games as 
a waste of time or as a purely entertaining. Therefore, the aim of this thesis is to provide 
evidence of their usefulness and positive impacts on the field of medical training and 
healthcare. First part of this work refers to and critically analyses the impact of 
videogames on medical training of students, physicians and even patients. While in the 
second part the way of using computer games in healthcare is discussed. For example, 
they can be used in the therapy of children diagnosed with autism spectrum disorder or 
cerebral palsy, also as a way of reducing pain or discovering new biochemical structures. 
The intention is to cover, apart from gaming, also related technology like virtual reality 
and augmented intelligence which even enhances the experience of medical training or 
usage in healthcare. 
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Tato bakalářská práce se zabývá možným využitím počítačových her a technologiemi 
s nimi spojených v rámci medicínského vzdělávání a zdravotní péči. Veřejnost často 
vnímá videohry jako ztrátu času, nebo je využívají pouze pro zábavu. Cílem této práce je 
proto prokázat jejich využitelnost a pozitivní vliv na již zmínění medicínský vzdělání 
a zdravotní péči. První část práce pojednává o vlivu her na vzdělávání studentů 
medicíny, lékařů i pacientů a zároveň jej kriticky analyzuje. Druhá část je zaměřena na 
využití her ve zdravotní péči, jako je například terapie dětí s autismem nebo dětskou 
mozkovou obrnou, dále jako možnost redukování bolesti, či způsob objevování nových 
biochemických látek a struktur. Záměrem práce je zabývat se nejen počítačovými hrami, 
ale také s nimi spojenými technologiemi jako je virtuální a rozšířená realita, které ještě 
násobí zkušenosti získané v medicínském vzdělání.  
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Video games are known to be a way of fulfilling free time. From the technical point of 
view, it is considered as an interaction of a user (player) and a computer software 
particularly designed to provide a way of escaping from the reality, to provide relaxation. 
Some games might be created for educational purposes, but the main purpose is to 
entertain. Games are now part of modern life, children are not the only playing group as 
might be assumed, there are many professional players among all generations, for 
instance in America the average male player is 32 years old and female is 36. 64% of 
American households own a gaming device (“Essential Facts About the Computer and 
Video Game Industry”, 2018). Huge amount of money is being invested into game 
industry which leads to the further development of video games and continuous creation 
of new ones. Sci-fi, strategies, action, or logical games are only a few examples of many 
different genres and topics existing within the gaming world. Gaming attracts more and 
more people, players are spending hours of practicing one role in a particular game to 
become the best in the world. In the last decade playing has evolved into electronic e-
sport, where teams of professional players compete against each other. Furthermore, for 
the best of them gaming became a serious way of making a living. 
There are multiple ways of playing, it is possible to play offline only on your own, as 
well as online with multiple players at once. Modern technology allows us to choose 
among a variety of devices, from personal computers to handheld consoles, television 
consoles, and smartphones, which are the most used device for gaming. (“Video Gaming 
Industry Overview”, 2018) In addition, outdated storage devices such as floppy discs or 
compact discs are no longer needed as a transfer medium, because gaming platforms like 
Steam, Uplay or Origin exist, where players can buy, download, update and mainly play 
games of all kinds. The trend of the last years is to support the development of virtual 
reality, which offers many various and useful ways of applications apart from gaming, 
for example simulations of surgery, training simulations, etc. 
The attitude toward games, in the recent years, has been rather negative. It is believed 
that games contribute to obesity and action games create aggression mainly within the 
young and adolescent generation. Thus, some genres of video games such as first-person 
perspective shooting games, regarded as those provoking aggression and violence, are 
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age-limited. Some studies also indicate that gaming enhances the risk of obesity with 
every played hour. Probably the most dangerous aspect of video games is tendency to 
become a cyber drug. (Hymas & Dodds, 2018) However, games are not only used to 
influence minds in a negative way. Some of them are designed to improve memorising 
ability, others help to develop cognitive, or logical skills, contribute to obesity reduction, 
and in addition virtual reality might be utilised as a painkiller. (Reader‘s digest) Those 
games are referred to as serious games or games created for different than purely 
entertaining purposes. One of games sub categories is called exer-games, in other words, 
games designed to improve mental abilities and health. 
My bachelor thesis deals with a possible use of video games and related technology in 
medical training and healthcare. The possible ways of usage and experience gained 
through the video games will be investigated. Moreover, their impact and usefulness will 
be analysed. The thesis will be divided into two main parts. First one will focus on 
methods used in the education of medical students as well as training possibilities for 
physicians, or other experts in the field of medicine. The thesis will also deal with virtual 
reality and its innovative approach to display human anatomy. The second part will 
focus on the patient, possible implementations in health care will be discussed and 
presented. Several ways of usage will be discussed, for example ways of rehabilitation 
for children suffering with autism or cerebral palsy as well as for stroke survivors. 
Furthermore, the paper will deal with games as a way or reducing pain. 
The aim of this thesis is to provide an overview of possible utilizations, and to illustrate 
in ways in which are the serious games used. The goal of the thesis is also to critically 
analyse the impact of video games and gaming technology with the focus on the 
physicians (medical training) and the patient (healthcare). 
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1. VIDEO GAMES IN MEDICAL TRAINING 
Generally, technology affects the way the learning is done today. Pupils are using the 
internet to reach information, tablets are utilized in classrooms, interactive and logical 
games are played. Medicine studies require long-term dedication and it is very 
demanding task to do. The number of information that students are required to learn is 
enormous. Medical students often spend many days learning from books to prepare for 
exams, which might be considered as boring and memorizing by heart does not always 
work. To provide better imagination, the virtual reality and animations are used for 
learning the anatomy of organs, bones and the human body itself. Especially video games 
might be a way to make the learning a bit easier and unquestionably more fun. Of course, 
it is probably impossible to cover all the medical syllabus, but that is not even intended. 
The main goal is to make the studies accessible, easier to remember and to keep the 
information in the memory for a long time.  
Medical students and physicians do not have to use only specially designed medical 
games and simulators to improve in their field, ordinary video games may also be useful. 
The report published in the Archives of Surgery in 2007 claims that surgeons playing 
video games more than 3 hours per week make 37% fewer errors in laparoscopy than 
their colleagues who do not play videogames at all. (Miller, 2018) 
1.1. MICROBE INVADER 
Microbe invader is a role-playing browser video game where players are put into 
a hospital community, where they as a medical student treat people living in the town 
and patients in the hospital. It was created by Li Thao, from the Case Western Reserve 
University School of Medicine in Ohio, the USA. About 89 different pathogens occur in 
this game, including bacteria, viruses, fungi, and parasites, which can be cured by 43 
different types of antibiotics. This game is designed to help with learning of 
microbiology. The task of the player is to carry out necessary examinations to be able to 
diagnose symptoms and consequently cure the disease with the proper type of 
antibiotics. The game provides complex behaviour of pathogens causing antibiotics 
resistance and even side effects of the treatment. Some pathogens are connected to 
a certain place or appear in given circumstances as they usually do in reality, in this case, 
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the game is as realistic as possible and helps to learn about possible issues students of 
medicine can encounter during their studies or later in general practice. (Tao) 
This game is not only about guessing the correct answer, in the case the judgement of 
treatment is wrong players are advised to go to a library to do further research. In 
addition, a notebook is written during the play-time consisting of correct treatment ways 
and important information, thus it is not necessary to make notes and the player can 
always learn and revise from it. Despite the lack of available precise data, according to 
the user feedback the game seems to be useful tool to learn microbiology in an 
entertaining way and widely used by medical students mainly coming from English 
speaking world. (Tao, a) 
Although the game does not have a very wide player base, only about 400 according 
to official Facebook page of the game. It proved itself to be very useful considering user 
feedback. Rechel Zettl shared his experience “Hi! Your game is amazing! I literally use it 
to study for my NBME exams for each class. I‘m an MS2 and I absolutely love it. […] 
Thank you so much for making this game, it has been so helpful!“ (2014) as well as CJ 
Quach „This game saved my micro board score! <3”. (2013) More than 50% (12/23) of 
people leaving feedback were provably students of medicine, microbiology, or working 
as physicians. Unfortunately, the last update was adapted on 1st April 2014.  
1.2. PROGNOSIS 
Prognosis is the video game based on clinical cases, which are created on the basis of 
more than 600 real-life scenarios, which have been reviewed by more than 150 specialists 
from all over the world. New stories are continuously added into the game. It is free to 
play and available in the browser, or smartphone devices. It is widely used by physicians, 
medical students and nurses from 195 countries of the world, has over 5 million 
downloads and it has been constantly ranked as one of the ten best medical games. In the 
USA it even reached 1st place. (Medical Joyworks LLC, 2010) 
Every case is described in detail to provide the player with sufficient amount of 
information necessary to understand given symptoms. Players are proposed various 
investigation methods such as X-ray, colonoscopy, blood count and many others 
according to the given case, and their task is to decide which of those examinations are 
necessary to be performed and which are irrelevant. After the chosen investigating 
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methods are executed, the player obtains detailed results about the symptoms, or injuries. 
The relevant way of treatment is consequently about to be estimated. After closing the 
whole case a summary report can be displayed, which provides commentary of 
individual steps along with further details of investigating methods, appropriate 
solutions to given case and additional information about symptoms and possible 
complications. (Medical Joyworks, 2010) 
Referring to a user feedback, comments added by the people from the field of medicine 
and nursery have been mostly positive apart from some technical issues, which are 
irrelevant for this work. Vera Lupe in her amazon review says:  
“This is an amazing app, it helps you develop a critical approach towards patients. The app offers an 
extended number of cases in different areas of the medical field, assuring that you won‘t get stuck with the 
same cases since it updates with new cases very often. To me though, the greatest part is the discussion of 
the case once you‘re done performing; in this section players can find a detailed explanation of the case, 
the condition, differential diagnosis, treatments, etc. Well, not to get you tired, you have to try it. Prognosis 
is a great way to learn new things and to put in practice what you already know, let‘s treat patients!“ (2012) 
On the other hand, uninstructed users often complained about the game being 
demanding and hard to comprehend. Despite the game being published in 2011, 
developers are adding more and more cases keeping the game updated. Using the 
platform of mobile and tablet devices makes the game available everywhere, every time 
resulting in a huge number of players all over the world.  
1.3. NIGHT SHIFT 
The National Academy of Medicine states in the 2015 report Improving Diagnosis in 
Health Care that every individual in the United States will experience at least one 
diagnostic error during his or her lifetime. (Mohan, Schell, & Angus, 2016) Due to 
complexity of medicine, lack of information in health care and patients with their inability 
to describe all the symptoms in detail, as well as individual development of disease, it is 
very difficult to estimate exact medical therapy and human error can occur. Coming to 
the physician in time is the key factor. This risk of error increases especially in the 
situations where there is lack of time for decision making, for instance at emergency 
departments in hospitals, where physicians fight in severe cases, for every second, which 
can make the difference between life and death. The University of Pittsburgh School of 
Medicine together with Schell Games, educational and entertaining game development 
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company, were looking for a way of reducing diagnostic errors made by doctors and 
physicians in hospital Emergency Departments. This game does not focus on medical 
students but rather on physicians already working in hospitals, it targets their decision 
making, heuristics (intuitive judgements) and makes the player re-evaluate the approach 
to patient´s trauma. 
In collaboration with emergency medicine physicians, trauma surgeons, behavioural 
scientists and game designers, a video game the Night Shift was created. The point-and-
tap adventure game is free to play. The player is placed in the role of Andy Jordan, an 
emergency medicine physician in an East Coast town, who faces critical care situations. 
(“Night Shift”) The learning is done in the way of character-driven dialogue trees. The 
game is designed to focus on critical decision making and risk recognition. The plot deals 
with the relation of Andy and his grandfather who passed away in a peculiar way. The 
gamer is about to go through the hospital in the East Coast town, talks to patients and 
observes information about their symptoms and treats them according to his knowledge 
and heuristics. At the same time the player discovers more details about his 
grandfather´s life as some of the patients and some of hospital employees knew him. This 
way the player sympathizes with the played character, gets emotionally engaged in the 
story and all together with that assesses the patient’s need for urgent care dealing with 
different types of injury severities. (Kotaku, 2018) 
In order to prove the efficiency of learning through computer games to the detriment 
of traditional learning procedures a clinical trial has been done at the University of 
Pittsburgh. The game - Night Shift and traditional didactic papers - myATLS and Trauma 
Life Support MCQ Review were compared. 368 medicine physicians, who work at non-
trauma centres were participating for six months, they were split into 2 groups one being 
exposed to the game and another to the didactic learning. The focus was given to 
decisions involving trauma triage cases, where physicians use the intuitive judgement 
the most. This unconsciously triggered behaviour is yet to be further studied, as it is very 
little known about its function. Scientists were investigating mainly two kinds of mental 
processes, first – fast, automatic, and heuristic, second – slow, deliberate, and analytic. 
(Kahneman, 2012). Physicians under the pressure tend to use mainly the set of first 
mentioned, which may cause errors or overlooking of some important aspects. 
Examination on physicians’ decisive ability whether to discharge or transfer the patient 
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to a trauma center was measured after the launch of the study (primary outcome) and 
after six months during which participants have been exposed to a given way of 
education (follow-up study). As a secondary outcome the influence of cognitive load on 
under-triage was examined. Participants who were exposed to the video game (149 
participants) were less likely to under-triage severity of patient´s injury, they made 
a mistake in 316 of 596 cases (53%), while those taking didactic education (148 
participants) were less accurate failing in 377 of 592 cases (64%), making 11% difference. 
After six months when the experiment was repeated the difference increased to 17% 
being 146 of 256 for gamers (57%) and 172 of 232 for didactic learners (74%) (see tab. 1). 
Gamers estimated the 95% confidence rating from 5% to 16%, while for non-gamers this 
interval was from 9% to 25%.   






triaged failure success 
gamers 
beginning 596 316 280 53.02% 46.98% 
after 6 months 256 146 110 57.03% 42.97% 
non-gamers 
beginning 592 377 215 63.68% 36.32% 
after 6 months 232 172 60 74.14% 25.86% 
 (data extracted from Mohan et al. report) 
 As given numbers suggest, the accuracy of judgement for physicians who played the 
game decreased only by 4% while for non-playing physicians dropped by 10%. On the 
other hand, the follow-up study did not prove that any cognitive load, or mental effort 
employed in the working memory, would significantly influence under-triage of 
patients, regarding the results of 161/308 (52%) at the beginning and 155/288 (54%) after 
6 months for gamers, and 197/300 (66%) to 180/292 (62%) for non-gamers (see tab. 2). 
(Mohan et al) 
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triaged failure success 
gamers 
beginning 308 161 147 52.27% 47.73% 
after 6 
months 
288 155 133 53.82% 46.18% 
non-gamers 
beginning 300 197 103 65.67% 34.33% 
after 6 
months 
292 180 112 61.64% 38.36% 
 (data extracted from Mohan et al. report) 
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2. VIRTUAL REALITY IN MEDICAL TRAINING 
Human perception of reality can be seen as combinations of information which flow 
through our senses and which are processed by the brain. Our senses adapt to the given 
impulses and thus we feel present in a reality we are currently experiencing no matter 
whether the reality is generated by a computer or it is the real world. The virtual reality 
may be achieved once human senses are exposed to the stimuli from the devices 
providing us the illusion of reality, or in other words of three-dimensional computer-
generated environment. These devices may consist of headsets, omni-directional 
treadmills and special gloves. Movement of the body can be scanned and simulated into 
virtual reality which player perceives. Actually, the human senses are more complex, 
thus able to recognize computer simulation. In addition, human vision rate is 180°, which 
is more than degree of vision displayed by the device screen. In addition our peripheral 
vision must be taken in consideration, which cannot be displayed by the technology yet. 
Moreover, when our view is in collision with our hearing it might cause motion sickness. 
For these reasons, the simulation must be done properly to be effective and as real as 
possible. 
Virtual reality has many possible uses apart from medical ones, examples are flying 
simulators for pilots, training simulators, educational applications, architecture 
modelling and of course the entertainment. However, this thesis deals with medicine and 
health care, the field in which the virtual reality has gone through significant 
development. It is used as a tool for learning surgery, it enables students and physicians 
to examine body organs without extracting them from human body simply as thee-
dimensional pictures. The advantage of virtual reality is that the surgeries can be 
performed many times repeatedly, which is in ordinary practice limited by the number 
of bodies available for medical training. (Virtual Reality Society) 
2.1.  BIODIGITAL 
Probably the majority of medical students would consider the exam from anatomy as 
one of the hardest. The human body consists of many types of cells which are composed 
into bones, muscles, organs, and tissues, everything within the human body has its 
specific function, shape, position and one act influences the other. Students are required 
to learn all those relations even with possible malfunctions and variances. It also requires 
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a portion of imagination as the parts of the body are usually displayed from one or two 
angles. Fortunately, technology improved enough to allow the human body to be 
scanned into a virtual reality.  
BioDigital Inc. is a biomedical company established in 2002 with the idea that 3D 
visualization may change the way medical education is done. In 2011 web-based virtual 
model of the human body was introduced. Launched on 6th January 2014 for iOS devices 
the application of BioDigital 3D Human Anatomy continues in its improvement until 
today. This application is widely referred to as the Google Map of human body. It is free 
3D model software available at all mobile device platforms and also in internet browsers. 
It consists of complete scientifically verified assembly of male and female human body, 
which can be displayed in whole or by parts. It is also available on the platform of Google 
Cardboard which enables user to enter the virtual reality.  User can focus on individual 
anatomy models like organs, muscles and their tendrils, whole body parts or anatomy 
systems such as digestive, nervous, and skeletal systems. In addition, this software can 
display what it looks like inside a human body during different stages of disease or others 
malicious health conditions such as cancer, diabetes or heart disease. (BioDigital Inc., 
2011) Users can create their own library of objects. There are more than 6,000 anatomic 
objects to observe also provided with the detailed medical description and the 
application is used by more than 3,000 schools for education of their students, including 
the Charles University of Prague. (BioDigital Inc., 2011a) The application also allows to 
test the knowledge by the means of a quiz. Furthermore, patients can easily discover the 
core of their problems after the consultation with specialist and reach further 
understanding of their condition thanks to the online availability. The BioDigital Human 
received many recognitions in worldwide media as well as awards for their contribution 
in the field of science namely: the SXSW Classic Interactive Award in 2013, the Webby 
Award for the Best Health Website in 2015 and became a Silver Finalist for the Edison 
Awards in 2015 in the field of Research and Education. (“BioDigital”) 
The same company developed in 2016 the Craniofacial Interactive Virtual Assistant 
Pro (CIVA Pro), in cooperation with non-profit organisation myFace, Institute of 
Reconstructive Plastic Surgery and the Department of Plastic Surgery at NYU Langone 
Medical Center. Basically, it is an interactive surgical simulation platform, which leads 
the surgeon by the discrete steps through the ten mostly used surgical procedures. The 
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application is designed to provide sufficient didactic value to professionals, to their 
patients and also relatives. Moreover, educational videos, images, voice-overs and 3D 
labels are attached to provide user with additional information or to illustrate ordinary 
real-world procedures together with pre and post-operative care. It is validated by the 
experienced professionals and supported by people who experienced some facial 
deformation themselves.  
The main idea of this project is to create popular awareness about the topic of facial 
reconstructive surgeries, but mainly to ensure the further education of surgeons 
specialising in the field of reconstructive and plastic surgery. Surgeons and medical 
physicians from 74 countries are using CIVA Pro software in order to prepare for the 
surgery in the best possible way. The aim is also to provide medical students with 
a useful tool for practice and study. (myFace, 2017) 
2.2. LAPAROSCOPY TRAINING 
Laparoscopy is a kind of surgical procedure which is done through small telescopes, 
called laparoscopes, equipped with light source and small camera which enables 
surgeons to see what they are doing.  It is minimally invasive surgery because it does not 
require to open the body, only small incisions are necessary for laparoscopes to be 
inserted. This kind of surgery lowers postoperative pain, shortens the recovery time and 
injure fewer particular muscles, nerves, and skin. (The Editors of Encyclopaedia 
Britannica, 1998) 
However, the surgeons have to be well instructed, sufficiently trained, be aware of 
human anatomy, be able to manipulate with laparoscopic tools precisely and have good 
eye-hand coordination. Due to virtual reality and computer simulations the necessary 
training may be achieved on several devices like LAPARO ASPIRE, LAPARO 
ADVANCE LAP Mentor II, Abc-lap, or Simbionix Lap Mentor. (“LAPARO Medical 
Simulators”, 2016) Majority of those laparoscopic trainers consist of laparoscopic 
instruments (scissors, grasper, dissector), several training modules for practicing 
methods used during laparoscopic surgery and some cover of the operating field which 
is than displayed on the monitor screen or in VR (some devices enable to perform the 
training under direct eye control, which is suitable for beginners).  
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Short-term use of the Simbionix Lap Mentor, laparoscopic VR simulator, was surveyed 
for two weeks. Fifteen respondents used the simulator in average 95 minutes per two 
weeks. 10 users completed pre- and post-simulator surveys, in order to report its 
utilization and gained experience. The survey proved several features of virtual 
laparoscopic training: 66,7% of respondents reported the benefit of experiencing real-life 
cases, on the other hand, 90% of them referred to the lack of tactile feedback as 
a disadvantage. The brief period of use did not prove any improvement in the field of 
laparoscopic skills of respondents, in fact they find it to be less useful than expected. 
(Changchien, Tawfik, & Kukreja) 
At the Université Laval in Quebec, Canada the second generation of Simbionix Lap 
Mentor was tested in long-term training. The aim of comparative study was to ask testing 
subjects to attend two sessions on LAP Mentor II. Each session consisted of 5 consecutive 
repetitions of 9 basic laparoscopic tasks. The participants were divided into 2 groups 
according to their previous skills: junior and senior residents (graduate medical students, 
who gain their experience under the supervision of senior clinician). Junior residents 
proved themselves to be more accurate and faster in 2nd session compared to the first 
one, in general their performance improved a lot. Senior residents, who already had an 
experience in the field of laparoscopy, noticed improvement in execution time with 
camera manipulation and eye-hand coordination. (Paquette, Lemyre, Vachon-Marceau, 
Bujold, & Maheux-Lacroix, 2017) 
Unfortunately, the laparoscopic simulators are quite expensive and usually accessible 
only at institution specializing in the field of laparoscopic surgery. In order to change 
this, Open Simulation company is currently working on a low-cost simulator LapKit 
compatible with mobile phones. The idea is to train 2.2 millions of medical experts world-
wide to provide sufficient medical care to everyone. All the simulation is done on the 
mobile screen, which is connected with laparoscopes and tracks their movement. All data 
are stored in application and user is shown precise time of the practice together with 
accuracy, and errors. The laparoscopic simulator is still in development since 2016 and it 




3. AUGMENTED INTELLIGENCE IN MEDICAL 
TRAINING 
Augmented intelligence or augmented reality (AR) is the implementation of artificial 
intelligence (AI), which focuses mainly on the assistive role of AI. The aim is not to 
replace human intelligence but to enhance it, especially while using learning and 
problem-solving skills. In the field of medical training and health care AI algorithms can 
be used to analyse patient’s symptoms and health information which are afterwards 
compared with previous diagnoses of given person, medical data of his/her family, or 
data available within population. It can provide the physician with suggestions on 
patient’s possible issues and treatment. This action would take ages to a person while for 
AR it is the matter of seconds. (Dickson, 2017) 
3.1. ACUPUNCTURE VR TRAINING 
Acupuncture is associated with ancient Chinese technique for restoring harmony and 
health in the human body, it is also known as a way of relieving pain. It is based on the 
philosophy of jin and yang, which are supposed to coexist in the harmony next to each 
other. The imbalance of these two elements results in pain and disease, causing the 
disgruntlement of life force qi. Qi flows through 12 pathways in human body, those lines 
are associated with major visceral organs or body system. Acupuncture affects the 
distribution of jin and yang in those 12 basic meridians and therefore enables qi to flow 
through our body. In practice acupuncture means inserting small needles into precise 
acu-points of given depth located over 12 meridians. (The Editors of Encyclopaedia 
Britannica, 1998a) 
Acupuncture includes some kind of danger, practitioners are undertaking a risk while 
needling points close to important organs or nerves. Unsteady hand as well as wrong 
depth or angle of insertion may cause bad consequences. Students have to study human 
anatomy and changes in body caused by the needling. The virtual reality in combination 
with augmented intelligence allows students of acupuncture to work with human body 
without being afraid of hurting anyone. In VR student can flow through the human body 
the way qi does, observe responses of tissue to inserting needles and in addition observe 
the human body together with all its organs, veins, functional systems accessible through 
the visualisation of human body called BodyMap. (Augmented Intelligence, 2018) 
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Individual muscles, vessels are labelled to provide educational value. This technology 
has already been implemented at Beijing University of Chinese Medicine, where it is 
currently going through the testing stage. In case of proving itself useful it is about to be 




4. VIDEO GAMES IN HEALTH CARE 
Health care is a very complex field involving many people taking care of patients with 
different diagnoses and symptoms. In healthcare the clinicians are trying to establish and 
perform a treatment or rehabilitation which would be the most suitable for the given 
patient. Technology brings many possible ways how to enhance the methods and make 
the treatment as efficient as possible. Serious games, or games designed with different 
purpose than entertainment are one of the possibilities how to implement technology into 
medicine. Although general public may consider video games as a waste of time without 
any educational value and believes that it is only a way to entertain yourself, the games 
provide multiple ways how to improve health, for example by encouraging people to 
exercise, but also learn about illnesses. For this reason, the Games for Health Project was 
established in 2004 combining knowledge of game designers, medical professionals and 
researches. Number of clinical studies on the topic of not only computer games, but also 
gaming technology has been carried out and certainly many more will occur in the future.  
4.1. AFTER-BRAIN INJURY RECOVERY 
Human brain is one of the most important organs in human body, it is part of the 
central nervous system together with spinal cord. The brain is the most complex organ, 
includes about 100 billion neurons and consumes around 20 % of energy and oxygen of 
human body. Our brain conducts both physical and mental activities. The very basic 
division of the brain is into four lobes: temporal which is important for emotions, long-
term memory; occipital for visual processes; parietal lobe which responds to sense 
impulses, and also provides spatial orientation and language; and frontal lobe where 
processes of attention, motivation and short-term memory take place (Newman, 2017). 
As illustrated brain is the essential part of every process happening within human body 
and therefore any injury or illness can lead to permanent consequences. Any damage 
caused by force or in other words brain tissue deformation caused by the crash of brain 
to the skull is noted as a traumatic brain injury. This way several neuron cells can die or 
be permanently damaged, the same effect causes the stroke, when a vain burst and a part 
of a brain is flooded by blood and cells die for the lack of the oxygen. Due to those harms 
humans can lose control over muscles, loss memory, or suffer from other kinds of 
disabilities. However, brain´s neuroplasticity has been proven for many years, it has the 
24 
 
ability to create new neuron connections and rebuilt its tissue. People are advised to play 
games as a rehabilitation in order to regain fine motor skills, spatial recognition and 
cognitive functions, those games can be card games, or sudoku, nevertheless with the 
advanced technology virtual games became the trend for after-brain injury and stroke 
rehabilitation (Stasio). 
4.1.1. LUMINOSITY 
One of those games is Lumosity a set of many games divided into several categories 
such as speed of processing, memory, attention, problem solving, vocabulary, Math, or 
ability to switch between tasks. This free to play app is able to adapt to needs of particular 
player/patient no matter the age or education. After 10 years of operating the Lumosity 
reports about 95 million players, their goal is not only to provide brain training to 
everyone but also to focus and broaden the knowledge of cognitive training, participating 
in The Human Cognition Project (Lumos Labs, Inc.). In cooperation with scientists from 
over 40 universities a study was carried out on the topic of Enhancing Cognitive Abilities 
with Comprehensive Training: A Large, Online, Randomized, Active-Controlled Trial where 
a group of 4,715 participants were divided into two groups. The first group was 
instructed to take 15-minute long sessions at least 5 days per week playing games in 
Luminosity, while the second group was completing crossword puzzles for the same 
period of time. The result of the study shows a significant improvement of 
neuropsychological performance of the first group playing online games. Speed of 
processing, short-term memory, working memory, problem solving, and fluid reasoning 
assessment improvement was reported together with better concentration. (Hardy et al., 
2015) 
4.1.2. THERAPPY 
Since the Luminosity targets people of all categories and is not originally designed for 
stroke and brain-injury rehabilitation, it can be easily used for this purpose. On the other 
hand, the Therappy application is specially designed to help survivors with brain 
recovery and rehabilitation. In cooperation with National Health Service, the Therappy 
team (composed of physiotherapists, nurses, psychologists and other clinicians and also 
patients) tests applications designed for victims of stroke and brain injuries, rates them 
on a 50-point scale and divides them into categories according to their main purpose. 
Motoric skills, memory, or vision enhancements are few examples of the possible 
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utilizations, moreover the application offers pain and activity records, helps with 
maintaining eating and drinking habits. In addition, an interface for clinicians is 
provided, where the focus is given to occupational health of physicians, it can also serve 
as an information source for both patients and their families. Since those applications are 
available on tablets and smartphones it allows home therapy as well as sessions in 
hospitals. However, their purpose is to be additional tool, they are not intended to replace 
treatment. (“MyTherappy”) 
4.1. PREVENTING DISEASES  
4.1.1. FOLDIT  
Human body is made of trillions of cells, those cells are made up by proteins, their role 
is to ensure the operation of cells and therefore whole human body. Protein is organic 
molecule consisting of amino acids (small molecules created by atoms of carbon, oxygen, 
nitrogen, sulphur, and hydrogen) joined together into long chains numbering from 100 
to 1000. The composition of different amino acids determines the function of the protein 
itself. There are 20 different kinds of amino acids differing by the different patterns of 
atoms inside. Proteins fold into different shapes defining its function and purpose within 
the body. (The Editors of Encyclopaedia Britannica, 1998b) 
The idea behind the game is to collect huge amount of data crated by players and 
afterwards verify their usefulness. The main goal it to fold proteins like virtual abstract 
3D puzzle into different shapes and structures. The game was developed by the 
University of Washington and firstly released in 2008. Since then 736,553 accounts have 
been registered worldwide, however this number includes also inactive players. (“FoldIt: 
Solve Puzzle for Science”). It has been proved that gaming develops special reasoning 
skills, which is the ability necessary for folding proteins and which computers are not 
very good at. Motivation to play is very simple, to contribute to the scientific research 
and help to discover a cure for serious diseases like cancer, the Alzheimer disease and 
AIDS. The game itself evaluates how good proteins designed by the player are.  
The contribution of players of small or no education in the field of biochemistry has 
proved itself very useful. By generating huge number of protein designs scientist 
collected data which would never be possible to achieve through research or by computer 
generation, in addition protein shape predictions are very slow and expensive. On 18th 
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September 2011 in Nature structural & Molecular Biology a report was published providing 
the evidence of gamers´ contribution to resolving the structure of retroviral protease.  
This enzyme is the key protein in the process of multiplication of HIV and players were 
able to design it within 10 days of playing FoldIt (J. Coren, 2011.) Gamers were able to 
model a protein structure of such a good quality that scientists from Washington 
University were able to design an antiretroviral drug in three weeks, which blocks the 
multiplication of enzymes (Armstrong Moore, 2011). 
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5. VIRTUAL REALITY IN HEALTH CARE 
5.1. PAIN REDUCTION 
Pain is considered as a warning mechanism, which is mostly caused by the physical 
injury, but it can also be of the psychosomatic origin. Sometimes even the pain occurs 
without any particular reason, these states are called chronic pain and it is very often 
present with serious diseases such as cancer or arthritis. This state can even be enhanced 
or connected with the mental state of mind, especially with negative emotion like 
depression. Every person has different pain tolerance, meaning that each person can 
withstand or ignore the pain to a certain level. Pain is designed to alert the human body 
that something is not right and notify person to take the action against the harmful 
stimulus. The feeling of pain is a result of treatment of painful impulse which is detected 
by the pain receptors and subsequently sent to the brain, where it has been processed. 
(The Editors of Encyclopaedia Britannica, 1998c) It was discovered that painful impulse 
attracts a big amount of attention, makes the patient focus on the pain itself and this way 
the pain gets worse. 
When the pain is to be reduced painkillers or opiates are utilised, this method restricts 
the synapsis in the brain transmitting the information about the pain, the feeling of pain 
is limited or even completely disappears – the painful impulse is still present, but the 
feeling of pain is ignored. In some extreme cases even, the strongest opiates are not 
enough to muffle the pain. A research consisting of virtual reality (VR) has been carried 
out studying burned patients. In the University of Washington Harborview Burn Centre 
the virtual-reality game called SnowWorld was developed. The game was designed as 
snowy environment the opposite to the fire which patients went through. The point of 
this game is to make patient completely focused on the exploration of frozen world, 
throwing snowballs to snowmen and penguins or watching mammoths, while nurses 
exchange bandages, remove staples, clean wound or patient taking the therapy, 
extremely painful but daily routine for burned patients, especially kids. The aim of this 
VR game is to draw as much patient´s attention as possible and limit the way he/she 
focuses on the pain itself and therefore reduce the feeling of pain. (Gramza, 2008) 
In a case study the patient with severe burn covering over 33% of his body was 
examined. He was asked to rate his pain after some staples of his skin had been taken 
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while playing on Nintendo and other staples from the same area were removed while 
playing SnowWorld in virtual reality. 
Fig. 5.1.-1. Patient´s Pain Rating 
 
(data extracted from “VRpain” webpage) 
As shown in the graph patient stated huge pain reduction while playing in VR. In this 
particular case, the worst pain was reduced by 62,5% compared with playing the 
Nintendo, while unpleasant pain decreased by 60%, in other cases the number or pain 
reduction oscillates from 40% to 50% in average. Unfortunately, there have not been 
many case studies of this kind done yet, but it can be certainly said that virtual reality is 




6. THERAPY FOR CHILDREN WITH ASD AND CP 
6.1. GAMES FOR CHILDREN WITH AUTISM 
Autism or Autism Spectrum Disorder (ASD) is a developmental disorder which affects 
physical, social and language skills. The symptoms as repetitive abnormalities in social 
interaction, communication, or behavioural irregularities appear during the first years of 
life. Examples of signs of problems in social communication can be inability to maintain 
eye contact, difficulty in establishing relationships; in communication for example 
delayed spoken language or narrow range of facial expressions. People with autism tend 
to focus on parts rather than whole objects, they need to get used to their routine and 
familiar surrounding where they feel safe, otherwise they may be agitated or even 
furious. (The Editors of Encyclopaedia Britannica, 1998d) 
Autism is not only one type of disorder, it is highly individual, and each person has 
different set of strengths and challenges. Some might be genial in Mathematics, whereas 
unable to maintain eye contact or express themselves in words. According to Centers for 
Disease Control and Prevention 1 out of 88 children is diagnosed with autism, where girls 
are four times less likely to be affected. (Autism Speaks Inc.) There is no cure for autism, 
on the other hand, it has been proved that early therapy contributes to the minimalization 
of negative effects and allow people to be independent in adulthood. Technology offers 
an accessible way to provide a therapy for everyone from the comfort of home. 
6.1.1. FACESAY 
FaceSay is a computer game designed to improve social communication skills, more 
specifically assign facial expressions to particular moods and emotions. The aim of the 
game is to generalize the everyday experience which might seem awkward to children 
diagnosed with autism and make those situations familiar. A player (affected child) 
follows for example a gaze of person on the screen and tags things he/she is looking at, 
and therefore learns to follow sights in real-life experience, or in a different mode merges 
together a face which is split into several parts and in wring order. Several control studies 
have been done providing the evidence of the real impact of the game, kids were able to 
read and recognize facial expressions and even initiate the social interaction on their own 
(“FaceSay: Social Skills Software Games”). 
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In the study Computer-Assisted Face Processing Instruction Improves Emotion Recognition, 
Mentalizing, and Social Skills in Students with ASD published in 2015 the positive impact of 
FaceSay on recognition, mentalizing, and social skills has been proven. School children 
undergoing 12 sessions reported better recognition of basic emotions such as happiness, 
sadness, neutrality, anger, disgust and fear. In addition, they also noted improvement in 
understanding of other´s feeling, ideas or thoughts and comprehension of their own 
emotions, feelings. They were also able to recognize lies, pretending and deluding. All 
those achievements corresponded to decreasing number of autism symptoms. Moreover, 
FaceSay demonstrated its helpfulness and prove itself to be the tool to improve social 
communication, mainly facial recognition skills, joint attention bids, eye contact, and 
ability to distinguish different emotions. However, this study did not prove any 
improvement nor deterioration of social interaction in prosocial behaviour, which needs 
more social interaction that goes beyond the areas FaceSay focuses on. (Rice, Wall, Fogel, 
& Shic, 2015) 
6.1.2.  LET´S FACE IT 
The project Let´s Face It set in cooperation of University of Victoria study program of 
the Cognitive and Brain Sciences and the Yale Child Study Centre has the same ambition 
as FaceSay, to provide a way to teach children with autism spectrum disorder face 
processing skills. The focus is given to four main categories: understanding of facial 
structure and response to faces, recognition of facial identity, interpretation of emotions 
and finally perception of the meaning of facial changes and their comprehension.  The 
aim of this project was to create interface for children with autism and specialized 
learning needs in cooperation with research findings of psychology and neuroscience. 
Furthermore, players (children) can create their own content and customize the interface 
to correspond to their own needs. In contrary to FaceSay, this software is completely free, 
and its creators believe that it should be available to everyone. (“Let´s Face It”) 
 In addition, creators also developed the project FaceMaze. The goal of this project is 
to teach children with autism to fit into society, where smiling is a convention in some 
degree. Researchers tried to train children to provide desired and convincing facial 
expressions. To achieve that, the game is designed to navigate a figure like Pac-Man 
through the maze to gather candies by smiling or glowering long enough to fill up 
a smile-o-meter. Player is recorded by face-recognition system and judged in real-time. 
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40 children were tested, 17 of which were diagnosed with ASD, their sad, happy or 
surprised expressions were recorder before and after playing the maze game and 
consequently rated. As the result of this study children with autism provided more 
convincing happy or angry expression after playing the game, comparing to those taken 
before playing. On the other hand, the surprised expression had not been improved 
because it was not required in the game. Unfortunately, projection to spontaneous 
reactions was not tested, and therefore the study does not show any contribution to real 
life. However, it might be argued about the ethnical point of forcing children with autism 
to fit into the society. (Wright, 2014) 
6.1.3. THE SIMS 
Specially designed games or serious games are not the only branch of games used for 
therapeutic purposes, basically any game where social relationships are simulated can 
serve the desired purpose. One of those examples is The Sims, where children affected 
by autism can create characters or entire families, watch them interact together in 
everyday process, create their own relations and even engage their actions. The game is 
based on Maslow´s psychological approach of hierarchy of needs, where every character 
has its needs and ambitions. Specially designed mods are available, which add custom 
trait of ASD which can be applied to the sim (game character) and simulates everyday 
life of a person with Autism Spectrum Disorder. This mod with almost 45 thousand 
downloads was created by user Piebaldfawn who is diagnosed with autism. 
(piebaldfawn, 2017) 
A clinical study has been carried out at the University of Pittsburgh under the 
supervision of Edmund F. LoPresti, PhD. who aimed at self-awareness and social 
awareness of the people with ASD. 191 clients were tested, they were asked to create 
character representing their own preferences, personality and character. They played The 
Sims for 8 to 14 weeks. As the result 50 out of 57 clients reported better understanding of 
themselves after playing the game and 55/57 clients stated that the game was useful for 
experience of real-life processes and relationships. (F. LoPresti) 
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6.2. GAMES FOR CHILDREN WITH CEREBRAL 
PALSY 
Cerebral palsy (CP) is developmental disorder which causes physical disability and 
affects about 17 million people around the world. A half a million people, mainly children 
at very young age diagnosed every year. Cerebral palsy is caused by a brain injury in the 
period of fetal development or birth. This disorder affects mainly muscle control and 
coordination, however it often coexists with other conditions such as epilepsy, cognitive 
disabilities etc. People affected by CP tend to have lower endurance, muscular strength, 
and cardiorespiratory fitness, compared to people without any disability. Just as in the 
case of autism, there is no cure, however, long-term consistent therapy can weaken the 
symptoms. (Gutierrez Cortes) 
6.2.1. ORBIT 
Dr David Hobbs from Flinder University in Australia assembled a team and focused 
on hand functions and hand sensitivity of children with CP. They together developed the 
OrbIT gaming system, which focuses mainly on children with limited hand functions and 
tactile sensation. The system consists of two parts, a computer with all the software 
included and a spherical console which requires to be controlled by both hands but does 
not require fine motoric skills. People affected by CP tend to have one dominant hand, 
therefore the orb requires to be controlled by both hands, to make sure that even the 
weaker one gets the proper therapy, if the missing hand is detected the game would be 
paused. The controller also responds to the game activities by vibrating and providing 
player with tactile feedback. There are two basic modes, in the first one player navigates 
the squirrel to climb up a tree, gathering nuts and coins while avoiding branches, in the 
second one pilots a biplane and avoids windmills, barns, silos or other planes. (Hobbs, 
2017) 
The research team launched a trial testing, providing OrbIT for six weeks to several 
children with CP. The system has proved therapy for both people suffering of CP and 
people recovering from stroke. Team is planning to implement this device further to the 
treatment of Parkinson´s disease. In addition, the gaming with OrbIT encouraged further 
social communication among children and especially siblings where OrbIT became 
a shared passion, since the kids can both play the same game no matter the handicap. (FG 
Team, 2017) The team around Dr Hobbs is currently developing an i-boll witch works on 
33 
 
the same principle as ObrIT but it can be adapted to any other commercial games. (Smith, 
2017) 
6.2.2. NINTENDO WII 
Nintendo Company developed a gaming console, which instead of joystick uses 
a controller that detects movement and action buttons. This way the Wii console requires 
movement of parts or whole human bodies. Different types of controllers like balance 
boards, a racing wheel, or a floor mat can be attached to the console. This variation of 
Nintendo console focuses primarily on the sport games such as swimming, archery, 
bowling, swordplay and many others. (The Editors of Encyclopaedia Britannica, 1998e) 
The Nintendo Wii variation the Nintendo Wii Fit has been created, which incorporates 
additional 70 activities including Yoga, strength exercises, aerobic, balance games, etc. It 
also consists of removable Fit Meter which can track running or hiking and synchronize 
them to personal data. This way the Nintendo is trying to encourage people to stay active 
and healthy in an entertaining way.  (“Nintendo Wii Fit”) 
Despite being designed for general public a research had been carried out at the King 
Abdulaziz University in Saudi Arabia a research on interactive games like Nintendo Wii 
Fit and their effects on children with cerebral palsy. 40 children aged 6-10 years 
diagnosed with CP were divided into two groups. First group A played Nintendo Wii Fit 
for 12 weeks, 20 minutes a day, while the other control group B did not play at all. The 
children were tested by 7 tasks, which should check their movement assessment, manual 
dexterity, aiming and catching skill, balance exercise, one of the Bruininks-Oseretsky Test 
of Motor Proficiency exercises, where children were asked to touch a swinging ball and 
therefore test their upper-limb body coordination and finally their endurance in 1-minute 
walking test. As the table below suggests, there is a big improvement in all areas of 
testing in the first group, while the results of the control group were without any 
significant changes. The biggest improvement was noted at the area of endurance, where 
children were able to walk longer time than before testing and at the area of manual 




Tab.6.2.2.-1. Comparison of playing group and control group of children diagnosed with CP 
 (unit: Log(Result)) 
Task 
Group A Group B 
Pre Post Pre Post 
Movement assessment 38.3 ± 5.42 44.1 ± 5.21 38.9 ± 5.27 39.1 ± 5.16 
Manual dexterity 10.4 ± 2.32 17.3 ± 1.25 11.1 ± 2.44 11.3 ± 2.42 
Aiming and catching 12.5 ± 2.91 15.9 ± 3.18 12.8 ± 3.15 13.1 ± 3.11 
Balance 12.1 ± 3.12 16.1 ± 3.10 12.5 ± 3.62 12.7 ± 3.74 
Bruininks-Oseretsky Test of 
Motor Proficiency 
2.23 ± 0.47 3.78 ± 0.39 2.82 ± 0.51 3.12 ± 0.66 
1-minute walk 90.01 ± 7.21 98.8 ± 6.75 91.1 ± 6.93 91.8 ± 6.82 
(data extracted from AlSaif & Alsenany report) 
In different study Active Video Games and Children With Cerebral Palsy: the Future of 
Rehabilitation? which was presented at the International Conference on Virtual 
Rehabilitation on June 27 – 29 in 2011 in Zurich, Switzerland the authors believe that 
Nintendo Wii Fit provides a number of repetitive task, which can be done in safe 
environment, have real-time feedback and be encouraging enough to be suitable for 
proper rehabilitation. From the set of offered games, four were selected – skiing, 
snowboarding for their positioning of pressure and centroid, while biking and jogging 
for their energy demandingness. Eleven children diagnosed with CP were participating 
by playing each game in random order for 10 minutes with 5 minutes rest between them. 
As the result, the jogging appeared as the best choice for enhancing cardiorespiratory 
fitness, while snowboarding is the most suitable for centroid displacement. The study 
proved the possible implementation of the interactive games as a promising approach to 
35 
 
the rehabilitation of motor functions and aerobic capacity for people affected by CP. 
(Ballaz, Robert, Lemay, Ballaz, & Robert, 2011) 
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7. FUTURE APPLICATIONS 
7.1.1. DIGITAL TWIN 
The idea behind the concept of Digital Twin is to create through virtual reality and 
augmented intelligence an accurate representation of some object, electronic device or 
even human avatar. Although in medicine it is yet an implementation of future.  The 3D 
model is given all the qualities of physical object. Digital representation inherits all the 
attributes of original subject. It is designed as a virtual image of the patient´s health 
status. The human model is precisely generated by the detailed data of given patient, 
composed of the most basal information like height, gender, weight, and more complex 
ones such as heart rate, or CT scan. This biomedical visualisation is modelled from the 
whole health record of a patient, thus it behaves and looks exactly as the patient´s body. 
In case of disease, physicians can use the model to simulate symptoms, possible ways of 
treatment and decide for the best option according to the given computer results. Data 
can be modified any time and the visualization will show the real-time reaction, for 
example during some unexpected event while undertaking the surgery. It can be also 
used as a preventive tool to make sure that patient is given proper treatment at the right 
time. (Philips, 2018) The data can also be stored at cloud storages therefore available any 
time at patient´s smartphone, where is possible to check immediate health status before 
even contacting their practitioner.  
However, the project of Digital Medicine is still in very early stage of development. Its 
potential for the future of medicine might be enormous. It may completely change the 
medicine and health management, physicians will be able to react in advance to any 
consequence, which would have remained unforeseen. Also, the multinational 
consultation would be possible with experts worldwide. On the other hand, there is 
a danger of leakage of personal health records as well as stealing of private data as those 





Games can be regarded as a waste of time, causing negative aspects on children. Even 
though, it is possible to argue that the time spent playing must be regulated and 
precautions must be taken in order to not become an addiction. In my bachelor thesis 
I have tried to prove that games are able to provide humanity with rather positive 
aspects. Not only computer games, but video games in general, no matter if serious or 
conventional ones do have a purpose in medical conditions. As has been illustrated in 
the thesis games can be used in whole variety of causes considering healthcare and 
medical training. 
Apart from being entertaining, games have provably vast educational value for 
medical students, physicians and even patients. Number of games focuses on medical 
education and even more of them is used in healthcare therapy. In medical training they 
are designed to further students´ knowledge of anatomy, microbiology and other fields, 
but also to provide simulation for surgeons to improve their skills and gain additional 
knowledge. On the other hand, considering the healthcare the games proved themselves 
to have great potential in the way of rehabilitation for children diagnosed with ASD or 
CP, pain reduction, or as a way of treatment after-brain injury. We can certainly expect 
more utilisation of this kind of video games to appear in the future because of increasing 
level of technology and visualisation possibilities.  
Virtual reality is about to develop further in the future, its implementation in gaming 
is more and more frequent. 3D modulations and visualisation enhancement allowed 
players to feel present in the game. The VR in the field of medical training has probably 
the biggest potential for the future implementation. Virtual reality already serves to many 
medical experts, students, and patients. It allows us to discover human body ourselves, 
makes possible the training which would be otherwise possible only at dissecting rooms 
at home or specialised laboratories, it is not necessary to use real bodies anymore. It 
allows trainees to perform multiple tasks repeatedly and on their own, which would not 
be possible during the lectures. Virtual reality helps already physicians in the field of 
laparoscopy, neurosurgery, acupuncture training and many others. In addition, VR is 
powerful tool considering the pain reduction, since patients do not focus on the painful 
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impulse and pain itself becomes more tolerable. Phobia therapy uses virtual reality as a 
place where patients can encounter their fear and tackle with their phobias.  
Considering the augmented intelligence, it is designed to enhance human ability to 
learn, gather and organize information. The main potential can be used in healthcare, 
although, this kind of utilization is about to develop mainly in the future. Augmented 
reality can be used for comparing data of patients, creating virtual images of body parts 
designed according personal data. The advantage is that AR is able to react real-time and 
to modify visualizations.  
During the writing of this thesis and searching for new information I have encountered 
many interesting facts which I have never heard of before. Gaming plays important part 
in everyday life not only within the young generation and serious games developed with 
purpose to make our lives easier, make the treatment and rehabilitation more effective 
and joyful. I really enjoyed the process of learning new aspects of videogames industry, 
I was greatly surprised by the amount of possible usage of gaming technology, and by 
the positive aspects brought into the field of medical training. Unfortunately, it was 
impossible to mention all of them, therefore I tried to mention the most interesting ones. 
There are many other fields where computer games may play important part, not only 
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